Identification of preferentially reactivated genes during early G1 phase using nascent mRNA as an index of transcriptional activity.
During mammalian mitosis, transcription is silenced due to dissociation of transcription factors from DNA and chromosome condensation. At the end of mitosis, transcription is reactivated through chromosome relaxation and reloading of these factors to the DNA. Early G1 genes, which are preferentially reactivated during M/G1 transition, are important for maintenance of cellular function and are known to be strictly regulated. As only few early G1 genes have been identified to date, screening for early G1 genes by genome-wide analysis using nascent mRNA could contribute to the elucidation of the regulatory mechanisms during early G1. Here, we performed a detailed expression analysis for the M/G1 transition of mammalian cells by microarray analysis of nascent mRNA, and identified 298 early G1 genes. Analysis of these genes provides two important insights. Firstly, certain motifs are enriched in the upstream sequences of early G1 genes; from this we could predict candidate cognate transcription factors, including Sp1, which is recruited to the DNA in the early G1 phase. Secondly, we discovered that neighboring genes of early G1 genes were also frequently up-regulated in the G1 phase. Information about these numerous newly identified early G1 genes will likely contribute to an understanding of the regulatory mechanisms of the early G1 genes.